<i9)B*wftfw (jp) 02) & M $f 1^ & ^ (a) (immwmm 

#$2002-289274 
(P2002 - 289274A) 

(43)^18 e ^mmon 4 b (2002. 10. 4) 



F I r-Y3-n##) 
H0 1M 14/00 P 5F0 6 1 

H0 1L 31/04 Z 5H0 3 2 



(51) IntCL' HHH* 
H0 1M 14/00 
H0 1L 31/04 



mmm mimam ol &u h) 



(21)mm## #82001 -89684* P2001 -89684) 


(71)tHSA 


000003609 








(22)ilHSH ¥J«13^3^27B(2001.3.5?7) 




S»!ftS»il5^^i«rA^g«l^«i3l41# 






Jfioi 




(7DWKA 


000000011 












sa^j#Tp«iHiiir2 rs im& 




(72)&SU# 


vtm mm 












»©i «cic^fifcaffl**5ff^frt 




(74)«SA 


100088155 















(54) [aw©^] Kimx.tfz.mmz.itmm®m*mnm 



(57) [gift] '-10 

chid rnitimmmm^timm.r/mn 

mmmmn%m±.m® ixsmztitzmm® 

m®itmmz%tsitmm6ttix^h. tlx. 
mm&mitm&Tit. ss* ? 4 0-200 nmx-b 

SSfcftfim lS@#4 0-2 0 0 n m-C* 0 , 7* 




!(2) 002-289274 ( P 2 0 0 2-2 8 9 2 74 A) 



imm i ] %mz%ti*mmmb . saset 

mmm&mmtimwi. mmm 0-2 0 0 nm 
mmttco&mimftTi*. mm s 2 00-1000 

[ If # Jg 2 ] OTiFPffttffiM: . WKftttSUi t sulB 
IB^icSUi^J9^^i , J^ 1 0 ~ 5 0 %Xh 0 , 

oMxtit z t srita t tsu^JS 1 xii 2 me* 

WtmM<r>Wh<m&W 1 0 ~ 5 0 % *) , 

fne**a*fc*i its HuieigiSift©^ o^irw 5-2 

*#*#2 0-6 0^»%-C'$>§^i?r!»mi:-ri>f9^ 



1 OKaKJSTO&D, 3&o, flrfBSBjK&eit&iSvi 
[fS3<Jg8 ] IJS3(mfllSrflliai-SlilEa»<0flfc: 

m>$> fflBBfihmmizfrvxmnaLx^h z t mm 
ttmmnzimnmm. 

m®cDWi%m±izmixw.mtitiMW , mb z 
Gt&mmb. ttmbttLxm. mvmwm 
tM&mtmMLt'ft Lxnmmztitzmmm 
m±^mmxh^x. 

mm-mm>m 1 ^amtoMzmwmm'b 
izb mmbth&mm>m±Winm. 

[000 1] 

zii*ffiitz&mmmm±w>mmzmt& . 

[0002] 

■rsW't^iaii o b b i>iz±mnmm«%mm { m6 

mttm-t&ttmmmxh&zb , JtKWx^r;^ 
:ro-fe;*-c«jrcs sit spa* & *<on»ffo& I »!f*3*i 

[0003] m&>2Mm®m±mwmts^xit. *m 
wmrn^zis^tihmm^mcowmmti^ ^zb& 
m^mftnfo&mmm&^mmMtizmi 

uru*v\ xmmKmmmzm-ix^zfr'o 

[0004] *<Diznb. &mmmmmmm<7)mmitiz 
mrc. m.mzmt>tiz*mmmizm&mft 
mm (&?®m) m±^hzbizx<o. mm?> 

x*iv*-£m#v (%)\t. tib^ ( i ) xmizti 

S. Tie^ ( 1 ) 1 otiAStftSftg I o (mW 
cm- 2), V 0C (igg2fcmE(Vh I 8C {i«*&«^«(m. 
Acm-2), F.F.fcMMRB? (Fill Facter) ^jjrf. 
»7=1 00X (V 00 X I SC XF.F.) / I,- ( 1 ) 

[0005] mvmb ixa, mix* wm- 1 o 

- 2 5 5 8 6 3#&fRteti, T%ttffiWl^tir8 0 n m 
OTT'fc S § =5:^^^ 5- tti£tm b?l 

¥m&#mta2 o 0-5 0 0 n mx-*> 
%*mtm : ?t:mffimb'r&n (xsum+m) m 
vxxmmm&L. ^m^mwwzmt^xitiyt 
im^izbizx*). *<7)mmtft±*itz>zb 



•'(3) 002-289274 ( P 2 0 0 2 - 2 8 9 2 7 4 A ) 



[0 0 06] ttz. ^2000-10 6222-^^ 
10-3 0 0nm) b. 

o^mm? wm& ; i o nmjar) tzm&z-t 
x mimmfettMi'zmftm&z&i zbiz 

[00 07] 

JJEOftBIPP 1 0-25586 3 
***ifcfe^«ffl*IWI«!aV«fB!2 0 0 0-10 

622 2^&&fcsm<mmm*ffiit&mm*M 

b IX -H^*x*;^¥-SQ«SW*fl4 £ t #-c# -r * 
rtPF+#r&4 i: v>o £ b SrJLfcHU:. 
[0008] -t%bh, ±E^)-o<o&«fce«<oft* 

iz&Kx*mimmmmi-&m%m<%*)m 

tf#Iffl*«r*#fc:iWirf * Z b tfX'ZZ^b fflMtf 

l&LXLtW fri^Xx*j],*?-$i®®mtiWTl 
XLtob^offlmi>$>iti. 

[0009] *%BB{i. i&mm&itt&wmsm 
toxftztifzho?*)*). mtitimmmmziitz 

m±mmmzmt& z t * s «t & .- 

[00 10] 

mtz>%riaxbixi>. m&?<wmzmt&wm 
mmmmtttt&zbizxix. *mimm*?<» 
K®%<rmftiv&>mz±% <fi±.z-£&zbtfx-z 

h Z b £ Jiai U fc^fciflit Lfc . 
[0011] -ffcfcfc, *»9Ki, gftffi££-fl>¥3£ 

fc . %mm±.izmm txm. ztitzmw® 
bZGtzmmx%-ox, *mpmmu, %$mfrt> 

mtT^tsm.m^ixis*). fttto&m&m 

Iflt Efl#4 0-2 0 Onmt* 1 ), 7X^7 hit 

if 2. 5VXkx%<o. mm&mm&tmt. uw? 

200~1 OOOnmT'^O. 7*"V bitti<2. 5W 

±x-hizb. &mttiimimfrh. 



[0012] zzx\ *mnz&^x rm&mffit 
imwrzi? b&i bit. mw>&mwmr&> 
*s (*s> Aij-e^ag(ffi@) Bifiiti 

< a i/B i > sr^-r. tm&^mmm- 

(*S) A2t^WS (ffig) B2?|»Lfc* (A2 
/B2) 

[0013] ±E<^e«s9Jifc**$<t4 i b \ztam 
w&wmm&it. m^zmbmrn-tim 
frhm i x%!itzw&. mm&nwoismzmxwt 
&2ti&%, (iar. »*tta*i:v^ ) <r>\%m,zm 

[ 0 0 1 4 ] *»Hfcfcvvc, SfcttSUlfcfcLbK 

lZttZ-£Xh£<. iPlfi^Uco^^^xtX 
\\ £1z. ^mizts^X. 3t»SLWi, ±8B<0A«» 

trnmrnvmsmnmrnzim* <%tzb mm 

x-*>ti\miizmfezn&\ 

[0015] wc. *mco%mmmm-&*mm. 

mm<r>*x-*mwmm& lx^iw 

«u. m.w9bmmmb<r)mizmwiitimi£<7)& 
mMmm?zmmiz&£%^¥mmzmzGix 
^xi>*\\ z<w&. rsmmitrnmrnmizt 
ttmbit. ¥mt*miz&&jmmm : f-ff£< 

**tMi*»tts«^fe:t» tmmizmmixmwz 
tihm^to£mhtmim#mtzx*). muz 
*Mtmmmzittzmmmffrt& z t h . 

[0017] ZZX\ **WO*«ff(C*iV^r , 
^^frtiAUIWkfta^T^^ hifc**2 . 5* 

mmL=Fzmiz itzm^b momm^ t & . -e l 

h JtJi 4 Oh-C* 4ii*«»iU^ 

[ 0 0 1 8 ] 4fc. AMSftflSttT^^^IIBHkA 

KbKlUZtltfbh . d<7)^Ctt^*i2 0 0 



!(4) 002-289274 ( P 2 0 0 2- 2 8 9 2 7 4 A) 



nummzmi. mmmT^itsttim 
tlx. ±.mkmmcom&frt>. wmmmm 

v\ 

t o o i 9 } Kte, ^mmmn^mm^mmm 
m-x-bims. um^o onmmx-bik, u# 

%m&#>%)m**+# k%z& ttitfb h . Htmnas 

tlx. JJEfcK«WiLS*»^. *a&o&*K 
^WK[^E©i2 5 0-3 5 0 nmT*>6.I fctfJ: 0 

[ 0 0 2 0 ] 4fc, *fHHKtJ^T. ¥»fWfflK)^«c 
^Jf*fc^4*tt^OW»«IO^« 1 0-5 0%X' 

biztmt U\ z<mwt£iM(om*(Wfeifi 1 6 

EBMOfffcOtte** 5 0 %£iB;i § k . 

frt>mixiidft&m±tits*tim&. * 

Sfr-S3ttSS5Lffl<O«*tf0S'J^tt2 0-4 0%?*4£k 

[0021] tlx, *mzwx. %mmv>wx- 
mswiw&mffiKLi. tro. msiM£*iiZ 
tih^mmmm^mm^x'bhm^ut. m, 
ftM6iz$^zti&!mtm? (&mBtittm?) m 
Gwt5^5ons.%x'bizbmti\,\ mam 
e izttzixh&m&ivm? p 3 <Dttm* 5 nm% 
mx-bht. m^izxim&Mmt'bz^ti 

Wtttt? ( AUBMfclftft^) 1 0-3 Oftt 

[ 0 0 2 2 ] **3ifcfcvvc, 3tttai<0W *<^) 

«5-2o«i%m;imu\ *«ajB6ft: 
#frs tLh&&ffltmL? p 3 oft**** 5 nm%m 

X'blk. mfLmiz£&ft&ftM%tf'bZ\,^&>. % 



m6iztti$h&&mMitm& : f-P3v>ttmtf i 2 on 
^s^iftieiMm^ (^ng^a?) i o 

1 0 0 2 3 } **Jifc:*sivc, #*flyfcWMBW> 
la^fiDfcSftTfcO. 3fcf^6£irtr$iU&JSg? 

mmtLimmmzmi^mim? i&mm 

m-) o£W$te2 0-6 oti%t*4;fc*fffi t 

mm£m®ixi£o?mz&mi^L wmixiz 
oK&*£<omm-izktfX'$&. 
[0024] mnumizmz^mtmrn 
i o mi h t . ^ftcmsi*^ ^.^st l 

«ttJftS^im^<0^^rW2 0«fi%*)li^r^ 
36l!MfcJ:4*«fflJWfe6*/h$v^», 3tWiift 

«iii«^«oT*ifiyR*^»^4tJ-e<t3&«*4. =5r 

Sfotim 30-50 ea%-c* s c t i o «f « 

[0025] m& s ±M<7mtzmft'm&. m.%M 
tmmhim.nmiznux. *«<ww«f (^js 

[0026] zzx\ wmzts^x. rmsiMin 
fctiimnmzh^x. ^n^mm^nttrnw 
®ft&<?)mfrt>ffl'\-&<?)Mizfrvxmiitt ix^&i im 
tit. -mzimtzm^mw^imTco^m 
^mmz&stimmsco^mm^cDt^mx o 
i>m&mz±z<%ixt5 t ). im&mz&fakix*- 
tz^z&mn^mmfrnttmmmmfrhWt. 

[0027] mu$. mtmnmtrbwawnmtzipft 
x^mmtW'&Gmtfmizmiii ix^umx-b -> 
xi>£\>\ ttz. mm. wtm<nmkm&<r>mk<?> 
mizmmzti&mcooh, ~^cr,m*)-ko^m±<r>^m 
tmir^^mmimiki^mx'b'oxiyXw m 
iz, &m><r>mkWMU(r>mkcr>w[i l zwmztihm<oo 



!(5) 002-289274 ( P 2 0 0 2- 2 8 9 2 74 A) 



mm mi t h mtmt u\ 

coo28] ttz. imtmmtz. * 

JW^JiKfeftSIMJfttt^^irJWi 2 0-4 Og* 

[0029] jg£. £<7)^r, mui^ttdtt^ttt 

[0030] £<o*£fcfc, r^UcSUfSr^-fS^ 

[0031] mm. ikrtau<^)**»4>**MB<o*te*»»t 
<c. mftm<7)j§tffi\-$?>nt<r>mzmwzti&m<7)d 

[0032] *%pm. gftmrnz^mw^ 
%t m%^wm<r> ! %%mMz®mLxwm.wzm 



m.±®mmx'bix , ftmmmftittmicom, 
mx-h&ztzmt?&&mm*Mnmm't 

c4o. &tiK**}\s¥-%m))mtt-th&mm%m 
±®mm'iuzttfx'%i. 

[0033] 

nmm.vm®®mmmm(r>im%mmBiz^ 
^xmuzmtti. MTownx-u. m-trz 
iifflsswi-fcttH-»#iftL. watti&m&tm- 
h. 

[0034] m-mmm mut. *fmwi&tm 
m-mmmm^i-mmmmx-bi. £tz.®2 
tt. m 1 iz^uzffl& 1 0 oeMttwm&xmmmx' 

[0035] HlK*r*«l 0(4, ±fc LTs 58* 

ffiF2s-^-r5^E«c€ffi2t. mmmm&2<rj%. 

ftffiF 2±fc|»»U"CSlS*lfejaWSl i: 
jSS*vn>*. ifc. H3£ij^fe^«S*BMKlfc2 
0(4. ±i; LT, Sl^UlftSffil Oi:. *ftiCE. 

9--StCj;iJ*««l OfcWttCEfcODWfc 

mmf 2 2 iz&^xmmm bmmix m . 
[0036] z<o&mM!m±ffimm2 on. mwm® 
i ijmix*mfrmm2izmizti&ftL 1 o(c4o 

^fWIH 2 fld&v^-C&t L^lfli, ^bj«^ i iz 

mb^tixfmzmm^tit. 

[0037] mm i mmmtzmzznz t«t 

^s-^fflT- * s . «i (4, m i swa 3 oaasis 1 

14, XT7^««R^^BB2«40^«!mffi2<7)ffl!|(C3K 

mizm^hix&mmmzm^tiifxw mm. 7-, 

ZnO : A 1 n-Y^yTMIfmi hilh. * y 
wft, x h^7mi:'tt#iiiiT# l»«iS(c Ufc^ 
Ji«SS-^5^»fe^cOSa4 ±fcRfrJfc tOTti 

[0038] ^Bjg^4 i; «Ufcyt*;W|fc:fflv^ 

mu. tiyAmmmzmmzn^-tKbLxmm 

m *m&th i><otfmimm®b txmfctih. 
%zw&it&i><?)X't>ti\mmzfi7AX'%<x 



!(6) 002-289274 ( P 2 0 0 2-2 8 9 2 7 4 A ) 



[00393 01 M®2tZ7rrr£ 0 IZ. ¥$tt€«i2 

it. ±t tx. mnfflkxmttcr&mmtm? ■■ 

mn?p 3 j tsimz. ) w<c< t 

m&m 6t, <r nmnm 6 1 mmm 1 k <^£ie 

mztitzzmmstPbrntftetix^h. tlx. m 

j&co£ol,Z. <i cofeSti!iM*^««6 1 o ttftftSJI 6 

[0040] -f^hh. 02 fcSctJ: o 1 
c^ftfflF l*^AS*L^#«5t:3i$tl>3a 10 

<^HWtt. mMM 6 t^w $ wmim* p 3 

t «k 0 , wsaatL l 2 k * 0 Stf¥gfcJlfc: 

®mx<mtih. z. <D¥mm 5 m/m&m 6 fit 

[004 1 ] M2lZ7fcf£ 0 iZ. 5 Cf J. £JR 

*«5{±. ±t Lxzmmti^p lbz^mtmrp 
1 <o*istci8W5nfc*«fe*p 2 tfrbmf&ztix^ 

1. mzLmeu. ±tix, *t*sfp 1 

k . AJttJHHMSfiF P 3 k , iti^^tftS^FP 1 M 

&mmmm- p 3«giiBfci»sftrt:itt8ft*p 2 k 
[0042] ±ie^ftae^ p 1 ttmnsssfi* 

0 2 , ZnO. SnO;, Nb 2 0 5 , ln 2 0 3 , W0 3 , 
Zr0 2 , La 2 0 3 , Ta 2 0 5> SrTi0 3 . BaTi 

Osmzm^hzttfTZh. mtwmwtixit. 
mm. cdsmzm^zttf?* ±ia« 
zmikomiz. si, GaAsw^itm 

[ 0 0 4 3 ] Wlz. fe3feWR3rr&2|*3i*«1H^««IB 
IS. 5~1 0 0nmT**£fc#*F*L<, 2 0~5 0 

[0044] tti. mtmm<vm#m5mm 
^6izttz#&mmmP2temzm%zti&ha 
x-m<. ^wtm.&iv/£tzmjvmmz®& 
zft^mx-btiifx v \ z om®&m p 2 1 ix a. 

*(^w--/'-/n-h-t*x(2, 2" -ft 
(in) twswf ^mmb Lx\t. x?fv 



[0045] mz. *mm&2e>mMt. 5~30/x 

mT'J>S.rk#*F£L<L 5-1 5umX'$>lZbtf£ 

mm&tf'j>-%<% ^m^mvzmx'% %<%m 

¥3>ft€litf)Jf *tf 3 0 /z m 5r 
IB***, S^fito<*S<&9^ftK&A3ft*:* 
VJr^S*4#£<£l>kkU^ ^*y|tf«!a*>' 

[0046] ttz. rM<7)£oiz%m\m6<7)m&com 
^i^mwm^2^wcnw-Mzmx 1 o~5 o%t 

%&Xo£.WSS$tiX^&. £tc. Z<7)i§&. ffifflM 

6 ixz&mttmm p 3***»*e^-c*6 

*»SU1 6 *U ^JRiMft? P 3 
^W^i5-5 0«i%(wp®$^. -H. m$L 

M6£s*%ixb±mnmmP3im&mL=?-x'k 
hifr&Mt. mftM6izttzti&&im<mm u p 
3^^ti5~2 o&A%izmmti&. 
[0047] zzw. ±j&o*mm 2 wz&. ±faco 
*mmk=F?>mz. ymmn oo~4oonm.» 

&l<\tl 5 0-~3 0 0nmX'$>h±%%®]&7>&Bm 

ifmLTzmm&^p 2 i®MZxtz#Mb ixt^ 
frbmtf&tix\*xi>i:<. t&mfrhmmztix^x 
mwm2^i,zmi^M.it5^5 om&xamt 1 

<. 2 0-4 0fl%*«J:D»J:Lv\ -U. mm<n<k 
i**»i5-2 0*«#*U<. 10~15H*%^J: 
[0048] £tl. ttmCElt. fflzmfeZtl&lynX- 

m<. mm. >'j3y»m stft/^+zMwca 

If . m^^m 1 k m tttl t O-C* o T 

t «t < , mwm 1 k isi«wgBB^«|g 3 ±tc p t ^ 

ti<. a^k'O^JSfS^, ^^k'o#€ttJS=S:k* 

[0049] hics. wMtEm&tm&ziitmi* 
TmztAsX'^tiimizmzztizwK 1 -/ 1 



1(7) 002-289274 ( P2 0 0 2- 2 8 9 2 74 A) 



m-$itzi>cD%t'£m^$>zttfX'Z$>. tnm. Br 

>*-x*-h%t'<r>m%fc¥mz*ftmim (tsj: 

i o o 5 o ] *fc s x^-v-snmjSMmmz.mfc 
mm. isv*\z-x$&m»h 

ZbtfTZl. 

[00 5 1] &IZ. 01tCjStfc3teWilOaV03fc 

xmm-ti. 

i o o 5 2 ] 5fe-r , agm 1 ^iBrr-s^i. #9 

[0053] <wc. mwm 1 *>j§8jjgmii3±fc¥g 
hi. tteh-b. ftf. fflt+fymvtmmTP 1 

tt*L ttJBWB^in;UfcJ:K act, #lk»*i*DI 

€n 1 o»$*«ir 3 ±fc»& l , *v ^x-mmi . -r 

<m^m},t^ 0 o~8 0 oxntftt lw mmm* 
3 0 o'cmx-hi i^mfrftTP 1 mmm. mm^ 
comMmKzi+ftz&mx'KKzi. tmm 
m 0 oxizmt 1 1 ¥s#fi?p 1 TR0m*tm*. 
*m&wm 2 ( $nis¥m&m > < * 

4. 

[ 0 0 5 4 ] fcfc , 5 ±fc#ttftfl 6 

mm. ±m<7)tm#5*Bwitzft<7) 
ttmsuz. &m&iwm=?p 3 zmzmnzttm&z 
miwtmmmiwu*. miti^mmsi 
mm nmt mmz ixytmam e zwm-i ztv 
x*$i. 

1 0 0 5 5 ] mz. *mmg®2 wmftm^m) wz 

S. lf^feSP2li. 'J?%<bt>. ^S*m@2c7)^B 



*7/l^^<0&^Oj£3M*#i|*i2 (¥&#3S« 
1) Wzttt^txi>£\\ 
[ 0 0 5 6 3 ^fl*B2 rttc***i4#*S3ft 

ti . mm 1 osbj^sm 3 ±£¥3iftm@ 2 

-fSffc^Si: LXli. JaTtfttrifcMfe4. 
SffiWttl Oi8BWWK3±(CT i 0 2 «<VN»«c*ll 
*KI»3***ftifflv^t«I:v\ #!IB**IR3±fc 

Mizttf-csi. mm. tft-Aif s sfitjn^ 
as*, f mm* ?y*?4*yv-&mmmm 
wm&*m^xi>±< , mmmcommx^x'&m 

i%mmm*m^xi>£w mz. KjGtfxomn 
m?imixcvDm<r)wmmmzm^izti>x' 
zi. 

[0057] Z<7)£ 0 £ LX%nm 1 0 *fW!Lfc« 

a, mwm;iz£*)itmcEZimi. ztitmm 

l Ob. z^-V- S Sr0 1 izmt* o fctt»±(fT . 
F«q^tcW«E L , fe^igiS^*H«M 2 0 £^ 

[0058] [«szmt»jB] jar, H4 

tj, mitim-mmmizmLxwmitimmbm- 
<7mmtz^xitm-m^mt. mmiwm&m 

mi. 04J4, *mcD%MM(0&zmMBBZ*? 

[00593 m4iz*-tm&i in. m.nm(>w. 

2i:*»^*4 2«<0flWc^*L"Cv^4ii:J3Wi» HI. 
[ 0 0 6 0 ] £ ZX\ kolZ. £ CD%MM 1 

mmme Hzmi^mmL'FcDt^m 

<7)®6 2tetitt* 2 NI*ft : i t <0*«*«2 0-6 0«4 

%b%i£oi,zmmtix^i. 
nme2\izmimM^F^^mt2 o~4 ow 

fi% b %i x o izm ZtiX v \h . 

[0061] -f-LT, £^3t«® 1 1 3&*ifcfMB«® 



!(8) (302-289274 ( P 2 0 0 2- 2 8 9 2 7 4 A) 



coo62] im=mmBi or. m 5 zmni%# 
a, _ta* itzm-mmmzm ixm itzmt m- 

[0063] mt&rm&i 214, #«aJi6#, 

3«WSlt=«ti!rv^aiBfc:ffiBSfi4«l*J»<0«6 1 
2i*^&l>2«<9fij££#LT:k , 9. ^1*112^ 

[0064] 3fe»!SUS6 e#t5fefcS!l^fc»J««^3&»fe 
fcft, 3tftffil 0St/3K«flil 1 fcfcft 5* 

2 *l/C, 
SSI 2*Mifefe«l»Sffi*»«fi (WMtf) 14. 

1 2JJIW4H 1 fc*Lfcfe*J»8S*R*i6 
10i:PWIW>«W*#*4. 

[ 0 0 6 5 ] JSLh. *fKB«ffil=5rllSt»«tov^Si 
[0 0 66] mta* ±EOWtt8IMC*JV>Tli, 

lifcv*. *fEWO*«®4, H6{^-f3K«ffi 

[0 0 6 7] *«W)31£««4, 07fc 
**3te*Sl 3^SStajg6^4 3C =flJ3Lh^)*K 
^6^ffl«§nfe*ll*lM2«:fflli4««€:WL 
TWC*>J:v\ * LT, ftfffcSUf 6 

ft a& mMbnitt7 -c t>*£*§ti« 

xmn-rixsnzmztix^i. -t^h-h. mm. 

mUZ^tftmi 3<03KUtSL«6{4. ftrtffiOJ|6 1 
t WMom 6 2 t . &F*»* 6 1 i: Sfl-gSOiB 6 2 

(4. *?*t<{4. Sl*J&tf>Jf 6 l£9i<?iU: 

<. *»o, ©ft^a6 2<^*iJ; , )*>fflK#2>J;d£ 

[0068] 

immm) jstf, mmMw&mmzm?x*m<oft 
mm.x/'&mmmmMWM^ux^zm t < mw-t 
hw, *%wiztic > (D$mmizwe,m%zti&i><?)X' 



too69] hvvmi m&mm 
-a h mr^rnxwn us . 

[007 0] K-^MlSfOTiO^fiTt 
; 2 5 nm, SR»T i 0 2 &^ 

itv^> t z%mmmzxixx fm-ti ztizx*)+ 

mm ixwu-x&u vy-*tot, mix 
^-xtmrnttz. 

[007 1 ] (^-X 2 ) m&T i 0,fStf- 1 fc . « 
Jg^T i 0 2 ?i^F ( T-ff—V* ; 2 0 0 n 

m. OT. «»Ti0 2 fi^2i:^d) fcfcWKSiKfc 

tz. mz. j-f-TAyv-iztmmk lx*>vu-x 

3k>Wy-*MX.. W&LX^-XV (Ti0 2 S^ 
.1 (DMA : T i 0 2 ®.=?2<W%&= 3 0:70) £p$? 

[0072] (^-Xh3) ^-XMfc, WV&Ti 
OtffiF (7+9— tf, IS; lOOnm, 7X^? h 
Jt; 5. WT. «ttTi0 2 fi^lt^3) 

i o 2 n?.ims. : ^-x h 1 m&= 1 o : 

9 0^-Xh^PSSL/i. 

[007 3] (^-Xh4)^Mt, MTiO 
2 S^ 1 £?!£U i 0 2 tt?- 1 <7)»fi : ^-X h 

1 3 0:70 h frlWU^ . 

[0074] C<-Xh5)^MI;. MTiO 
2 S^ 1 tMftT i 0,Sf 1 ayftM : h 

1 tf0W»= 5 0:50 c7)^-X h SWRLst . 

[0075] (^-X h 6 ) ^-X h 1 fc s ffik<»?4 
I!®? (m&l lOOnm, TX^hit; 6. 

flfi:^M«ffl=20 : 8 0^-Xh^iI 

^ o 

[0076] (^-* h 7 ) ^-X h 1 i 
0 2 ?4^P (r-tf—V. UU: 3 0nm. 7*^7 h 
it ; 6. 3.OT, WRTiCtt^fcV^) ta^ 
U i O 2 ft?2C0®& : h 1 3 

0 : 7 0cr>'<-Ab£mmitz. 

[0 07 7] (^-Xh8) ^-XHC, ^K^Ti 
Otfi^F (7+9— b\ ES;50nm, 7X^7 h 
it : 6 . 1 , mTV »«T i 0 2 ^3 hV^o ) SrM^- 
^KT i 0 2 Sf3<«l : h 1 «Ii= 3 
0 : 7 0O^-^.h$rP^Uc. 

[0 078] (1-Ah9) ^-AMC, ^KOTi 
Ojft^ (77^— fe\ itg; 75nm, 7-X^ h 
it: 5. 8. WT. *#TiO,ft741:V>a) 

^KT i 0,6^4 : ^-^ h 1 C0©«= 3 
0 : 7 0c7)^-^b$:iS^Uc. 

[0079] (^MO^-XMC, #t«T 
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i OzfiL? ( 77*~<r\ .US ; 1 3 0 nm, TX^ 

hit; 5. 2.wt, i o 2 n=F5 t^o ) m 
mtr i o t m-5<rm*. : h i <rm&= 

3 0 : 

[00 80] (^MD^MCMOT 
i0 2 &7 (77?~te\ 180nm > 7X^? 

hit; 5, WT. «*TiO,tfrF6i:V*d) 
U MTi0 2 |f6(?)fI:^-AM(?)fi=3 

[0081] K-X M 2 ) ^-X h 1 fc, $ft<7)T 
i0 2 S7 (77?~fe\ it@; 240nm, 7X^<? 
hit; 5, KIT. ##Ti0 2 ft?7fcv^ 

0 : 7 

[0082] (^-Xhl 3 ) ^-XMC, IfttOT 
i0 2 &^f (77?~fe\ IS; HOnm, 7X^7 
hit; 4. K KIT. **TiO,»?8i:V^) *A 
•nU MfcT i 0 2 &?8?)|ffi : ^-Xh 1 fOWfi= 
3 0 : 7 00^-^hSrHRUfc. 
[0083] (^-Xhl4) ^-XhltC. ##c7)T 

1 0 2 ^ (77?~fc\ ftg.; 105nm, 7X^? 

hit; 3. 4. hit. mtTio 2 m=?9t^o) 

•£U i 0 2 S^9^M : ^-X h 1 ?)®*= 

3 0 : 7 0?)^-Xh£P$!l£. 
[0 0 84] (^.-Xh 1 5 ) ^-Xh ItC, mjXDT 
i0 2 tf (77?~fe\ ftg; 1 1 5nm, 7X^? 
hit: 2. 7. WF. tMKTiOjStf-l 0fcv>3) £ 
L . i 0 2 ft? 1 0OIOI : ^-X h 1 CO® 

4=3 0 : 7 0*y<-Xh£PRLJfc. 
[0 0 8 5] (^-XM6)^Mfc ) |«OT 
i 0 2 gr^f (77?~fe*, ilg ; 12 0nm s 7X^7 
hit; 2. 2.WT, 1WKT 10,8^1 1 tu?) Sr 
«£U 1£irr i O^l Wfi^-XM^f 
*=3 0 : 7 0<0^-^h*WRU3t. 
[0 086] (^-Xhl7)^-XhHC. W8k<7)~? 
-itiU? (IS; 1 80nnu 7X^7 hit; 6. 2, 
KIT, Wi$rr4tim-2t\\o) £S£U W$fc?A* 
a?2<9fCl:^-XHO|fS=2 0 : 8 
hfcHKLfc. 

[0087] (^-Xh 1,8) ^-Xh 1C, W5&~? 
(MM; 2 20nm; 7X^hJt; 6. K 

3 COS* : ^-X hi <0®4=2 0 : 8 0O^-X 

[0088] (^-Xhl9)^-Xhl£, 
4 rtft^atS: 27 0nm, 7X^7 hit ; 6. £1 
T, WLft?4*&f-4k\^ > mitt. ®#-?4m 

?4cOgl;:^-Xhl<Dgft=2 0 : 8 0<7)^-Xh 
[0 0 89] C<-Xh20) ^-Xh lfc, ««<6"7 



-ftf&i 1 (US; 50 0nnu 7*^? hit ; 5. 9, 

.^5^4 : ^-X h 1 <m&= 2 0:8 OO^-X 

[0090] (^-Xh21) ^-Xhlfc, 

(ftg; 670 nm, 7X^ hit : 5. 8. 

%L=F6<?mM. : ^-X h 1<7)9A= 2 0:8 0O^-X 

[009 1 ] (^-Xh2 2) ^-*hl£. Wtt.W 
JAft=F (US ; 880nnu 7X^?hJt; 5. 7. 
JJIT. &«v4#gt?7i:^3) SrMHrU «Hfr?-f;& 
fi^ 7(7)®JI : ^-X h 1 2 0:8 0^-X 

[009 2] C<-Xh2 3) ^-XhlK, W$m~? 
4*m=? (ffll; 1 0 80n m> 7X^7 hit; 5. 

^*^8iO«*:^-Xhl^*=2 0 : 8 0^ 

-xhmmitz. 

[009 3] (^.-Xh24) ^-Xh lfc, 
-f^fi^dttffi; 33 0nm, 7X^hit;5. K 

Wf-9<rMM. : ^-X h 1 C0ft*= 2 0:8 OcO^-X 

[0 0 94] C<.-Xh2 5) ^-XhHC, UttW 
4tm- (Eg; 32 0niTK TX+V> hit; 4. 2, 
OT. WR-e-f^tt^l Otv^-3 ) ^i^L. «ttvW 
1 OO^Jt : ^-X h 1 <7)Mi= 2 0:8 00^ 
-xh^PHUc. 

[009 5] K-Ah2 6)^-XMC.««W 
^*^(ES; 320 nm % 7X/<? hit ; 3.5. 

ot. wR^-f^a^i i tv^ ) ia^u, «*v-f 

1 1 cO®4 : ^-X h 1 <7)M&= 2 0 : 8 0<O^. 
-xh^SIUc. 

[0096] K-Xh27)^MK.j8«m 
^^^(IIS; 3 10nm, 7X^hJt; 2. 7, 
OT, WR^Xrtt^ 1 2tv^ ) SrigHrU «*-7>f 
Xftt^l 2«Jtt:^-7MO»i=20 : 8 0^ 

[009 7] (^-Xh28) ^-XhlK, «4^C0V 
Itm- (SS : 300 nnu 7X^ hit : 2. 2, 
&.r. ««7^Sfl3fc^5 ) SrM^L, «*^-f 
1 30®» : ^-X h 1 ^H«= 2 0:8 0(0^ 
-xh£P$!U:„ 

[00983 (JUttffil l ) i 0,05 

m&mmm 2 0 1 nm^mn^-th 1 0 x 1 0 m m<r> 
xr-iwmmmstmmmm. itz. 

[0099] ^5XS«±(Z7>ySh'-7-§il^SnO 
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z mw& (mm 5 0 0 nm) m&itzmwnmm 

MUZ. tlX, ;WSn0 2 #lEht, _LSfc^- 
Xh2§rX7y-yEpJSJU ftwesaaSiirfc. *tf> 
fts 2SSM>» 4 5 0W<7)t,it«lfc. IC, 
h 4 SrfflV vc CI ^ ? U - y EP»J b im b £ $ 0 

«®2 i:|3)«co^c^|f*««i (gftftcowm ; 1 0 
mmX 1 0mm. Jfi¥ ; ; 1 Ojum. ¥®ffrjf OJIJI ; 6 
/zm. 3tM4SL«<oaS[ ; 4//m. ft* 
i 0 2 &^ 1 co^m ; 3 0U4%) £«Jfi£U • 

[0100] ip3**«»=fe*£iaTtf>J: o 1 1 

[ c is-Di (thiocyanato) -N , N ' -bis (2, 2' -bi pyr i dyl -4, 4' 
dicarboxyl ic acid) -ruthenium (I I) ] £. ^OifUS*^ 
xiO-'mo l/Lfc=5r*J: 3fc«F*PU, 

tmmnmLti. mz. zwmmiz^mwmzmm 

floWftl. 5X 1 0-'rao l/cm2l8*.U 3fe«@l 
0£3&£$-frfc. 

[0101] *fffii: LT±lB0»1£«fii:R«tf># 
« i: 6 (Pt«K<0»$ ; 1 00 

nm). MM^EblX. 3*ffi0&3V1LVl'frJ»* 

"*—fr-S (ffiA«: r-^-yyj ) ZMffil. 03fc 

[0102] (njgwi2 ) *mwm<owM*VT<?)£ 

0 H 1 Urjfclffli 1 O&IA'H 3 fcij* Lfc£*ittSffi 

*»«ii2 o b nnnm**+iiffiAV&vm 

[0103] b 2 £¥£Wt^J£JfH-x bbl 

xmuz. tlx. sno 2 mmm±^ ^-xb2 
zxtv-xumi. tt^xsmztt. t<m. 
4 5ox:mf^i>bxm,i. ^mwnmmi 

[0104] ^-X h 3 * 3K»aJBO«krtjB5Wl»*ffl 
OfWat^UejRffl^-^ h LTf£ffl Ik. tlX. 

mmm 1 1 r«m= ix¥mm±.i,z%mmmtfL i 

1 0 1 0 5 3 * IX . S n OjilWlDLLfcBI 1 ICS**- ¥ 

1 OmmX 1 0mm. JfJI ; l Ojum, ¥$#J|l>J| . 
JS: 3/zm. ItrtflialaJIJi ; 4;um. ftftffittJIfc: 
£*$fll>BMrr i 0 2 ft?l ; l OlCfi%. 



tTi0 2 afl^$; 5 0©*%) «U * 

[0106] ( mtfti 3 ) ?m&mmmmzm ix . 
h i i^mmmm^-x hbixmi.^ 

jj^Mis mm i b w&mmz ions u^m 
m i o 0 3 iz^itz&mmmmmmm 2 0bnm 

tz. ^mWWfiitt, ^ffi^fflS ; 1 OmmX 1 

Omm. JSJ5 ; 1 0//m. ^#:^CO«W ; 5/xm, 3t 
SJtSUi^JiJf ; 5jum. *«8SUi(cifWSn*flf«T i 

[0107] (njs^j4 ) mmmnwkiz® ix . 

uwii. mmmibmm^mizj:m5iz^itzm. 
mio mm 3 itz&mmmm*ffim& 2 0 1 r« 

fc. ^*mffi«±. %±M<7)Mm ; 1 Ommx 1 
0mm. IJf; 1 0//m. ^frl^flli ; 6. 5// 

m. %mmmw-\ 3. 5>um. 3eus§ui^^$n 

[0108] ( HJfi^ 5 ) ^f*«fll<0S!iit^ L-T , 

^-x h 2 *iimwMi»jjtffl^-x h b ixm u. ^ 
-x h s *m$jm$sfr*-x v b ixmm itzz t 

mtmmmzimitz. ^tmm^m&m 

tztt$tiZffl£T i 0 2 a^ 3<o*W* ; 3 0©»% 

[0109] (mtw 6 ) *mmm<ow£izi& ix . 

-x h 9 ^^usui^^ffl^-x b fc ix&m Uzz b 
ami. mmm 1 1 nmmmz x 0 mmm/mm 
m±mmmuz. ^m^mmmmLM 

tiZ$GZtlimiT i 0 2 fi^4tf)**r* ; 3 0MM% 
[0110] (HJfe0ij7 ) ^«s«Si^Sjt^LT. 

^-x h 2 i^mmmm^-x b t ixm 1 . ^ 

-X M 0 eUiiM^-^ h k LTfltffl LfcC 
kJSBWt. mi»!llkra«^#)ifcJ:93l£«ffa^ft* 

■fc**S*i4<»«T i OjtfrPStf)*** ; 3 0»» 

%X'h-?tz. 

[0111] (^WJ8 ) ^NWWtt<0l!J6(C|RLr . 

c<-x b 2 zmmmm^-x y t ixmi. ^ 
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3*l4*ttT i 0,8tf 60*** ; 3 Oil 

%x-h->iz. 

^-X h 2 £¥3fttS®j£#K-X h fc LT$ffl t , ^ 
-x h l 3 £fttS3UI^i£ffl^-x h fc l/dBBLfc'.I 

J8lZtt$tim#Ti0 2 m8cr)£H*; 3 011 

c o i i 3 ] imm i o ) ¥mm&v$mm i 
x , i-z h 2 t^mmm*-* b t ixmm 
u ^-x b 1 4 zftrnMBtm^-z b t ix m 
uzztmm. mmm 1 fc mp&mzx vmm. 
v^smmtmw&iimit:. ?mmgm<v 
m&mizttzti&mtT i o t tt?9^-«« ; 3 

[0114] mmmi 1 > ¥#fcws«>i8tfci8i, 

X . ^-X h 2 $r¥#ttl^j£ffl^-X h fc LT ffiffl 
U ^-X h 1 5 £M9JlJE&£ffl^-X h fc LTfcffl 
Lfc£ fciaati, 1 fc H«0**fcJ: 

*»SUHC**$*14»RT i 0 2 gff 1 0«0#*¥ ; 
3 0fm%T&ofc. 

[oii5] (gtwi 1 2 ) tmmmvmfc® 1. 
x. ^-x h 2 e¥*wwi#jsflK-x h fc ixm ~ 

U ^-x h 1 8 £7ft&SUf^j£ffl^-x h fc UTttffl 

L£ c t mm 1 fc rk^jiuc <k 0 
m^iz&iiznmti.~?4#ft=F3(7y&w$ -, 20 

n&%X'$>->ti. 

[0116] (HSfiCT 1 3 ) JftHWffOlBtfcli t 
X . ^-x h 2 £¥#fl»)£ffl^-x h fc LTffiffl 
U ^-X h 1 9 ^IftSUlJMH-X h k LTilffl 
k Whii. Hf60« 1 k IsISWJf K J: O^feS. 

v&mmimmm&zim iti . &*>\ ¥3wwrfii<o 

[0117] 1 4 ) ¥*H*%ff oaGSfcrRl L 

T . ^-X h 2 £¥3lftl^j£ffi'<-X h b ixm 

1 . ^-x h 2 0 zmMmmm^-z b k ixm 
itiztmit. mmm 1 fc mmmmz x <o%wm. 

xmmiz-kiiZti&mkvj m=F 5 ■, 2 0 
ns%x-b-yt:. : - ■ - •_ 

[0118] (mmm 1 5 > ^fraatttttfR 1 

X . ^-X h 2 SrWfc/f^lftffl^-X h i: LTffiffl 
I. ^-X h 2 1 frMSUI^i&IK-X h t LT^ffl 
L-t i k BWi, UttM 1 k =t 0 ^mffiX 



[0119] (ntt0i 1 6 ) mwmmmiizm i 
x . ^-x b 2 &^*i^^ffl^-x h t ixm 
i. ^-x h 2 2 imaM&tiM'<-x b b ixm 
izzbimu. mmibma&mizx <omm. 

[0120] (HM^J 1 7 ) ^ft«&aK&£IB L 
X s ^-X h 2 £¥#fl»j£ffl^-X h fc LT^ffl 

l . ^-x h 2 4 tmsuBBm^-x b b ixmm 

ItzZb 1 k JSfc J: 0 *«ffia 

3KSJcaJit^*$tlS««V-f^^9^^r$; 2 0 

[0121] (HHW 1 8 ) ^«c^ffi^iSiiH^ I 
X . ^-x h 2 £¥##1 IMflK-x h LT«ffl 
U ^-X h 2 5 Srft&Smmffl^-X h fc tTftffl 

Lfcifcuwa, mmmibmm^mmzx vmm. 

0®*%T*o^. 

[0122] i9) ¥«fmK)aifiicK t 

•C , ^-X h 2 £¥#frJWEM^-x h fc UTttffl 
I. ^-X h 2 6 Sr^SUl^ffl^-X h fc LTteffl 
LfcCfcJSlWi, ^St0iJl fc|s]«<7)^Ji(cJ: *)%m®R 

vmrnmmmmmztfmitz. ^mwvsm 
%mm<izttzixhws&4*!m-i 1 2 

0«*%T'S)-pfc. 

[0123] (HWJ 2 0 ) ^NlfMffi^HjiCIB t 
X . ^-X h 2 £¥$ft/BIMffl^-X h fc LTffiffl 

l , ^-x h 2 7 zmcsusBm^-x b fc ixm 
itzzbmm. nmmi b^mco^mizx 

[0124] ( jtfm 1 ) *mwt&0Wktzm ix . 

^-x h 2«»ifflv^ 3 NHMiW«)44iNMW 
Si (^3tffi<7)®S ; 1 OmmX 1 0mm, ®H ; 1 Oju 

m. ) zttmuztbwm. mtmibmmco^mz 
[0125.] ( itmi 2 > *mfaw&(?>mmz& ix . 

^-x h 2 £¥$ft!fta£ffl^-x h fc LTMffl l.i 
-X h 7 $r3t«iSLl^^ffl^-X b fc LTffiffl L/cC fc 
WtWl fcra«<0#WcJ: 03tSS&^fe9|li 

JC**$*L«#RT i 0,tt^ 2<0*** ; 3 0»fi% 
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[oi2 6] (mM3)*mtoWBnmM*Lx* 

-X M 2 £3feifc3UWf&aOT^-X h b IxmitzZ 

mmwimmamuz. *m#mcr>m& 

mz$GZtL&W#T i O 2 &?7<0£*$ ; 3 0«fi 

[0127] ( itWJ4 ) ^fr«^MjttC|^ UT , 
^-A h 2 JWIW^-X h £ UT^ffl U . ^ 

tm\t. mm i tmommzx *)ftmwm 

■*fc*ir§iU*ttT i 0 2 ft? 1 1 co^m ; 3 0® 

[0128] ( it mi 5 ) *mftWMe>$miz® lx i 
*-Ah2*¥mftmwjm'<-xhbixmmi. ^ 

m^zist^tim^^m^^^m; 2094% 

X'tj^iZ. 

[0129] amrne i^mtmsfomt^mtx. 



kjawis mmmibmcommzxvmmwm 

X'h->iZ. 

[0 130] (J|^7)*IHWra*0tttWlll/C, 
h 2 fc^ftSJBtfffl^-X hi: LT&fflU ^ 
-X h 2 8 frftifcSUf ^ffi^-x hi: LXWMLfzZ. 

mmtmmmimitz. ^mwmmmm. 
%x'h->tz. 

[0131] [WftftttKlfc] *ttsWttiffitefr*v\ 

»i i -mm 2 o , mm i -itttw 7 ^^gs 

tiffifflZ. (WACOMgL wx 

S-85H)£fflV\ AMI. 5 7 4 /Uf-ZMUz* 

■tyyyyrfrt, 1 o o ow/m**>Rflfetd»3tefcHBtt 
■T4ii:tcJ:0ff->fc. I - Vf x;-^^-CSS- 
«E«ftt£M$&U DftmE (Voc/V) . ^SmSiE 
( I sc/iA cm-*) „ flUiS? (F.F.) &#X* 

[0 132] 
IfU] 







Vcc 
/V 


I sc 


F.F. 


n 

/% 


mmmi 


0.70 


14.8 


0.7046 


7,3 


mmm2 


0.71 


15.1 


0.&996 


7.5 


nmmz 


0.69 


14.4 


0.7045 


7.0 




0.71 


14.6 


0.6994 


7.2 




0.69 


13.1 


0./023 


' 6.8 




0.70 


14.1 


0.6991 


6.9 




0.70 


14.4 


0.7044 


7.1 




0.69 


13.3 


0.6974 


6.4 




0,70 


14.7 


0.6997 


7.2 




0.69 


14.3 


0.6993 


6.9 


Sittfl 1 1 


0.69 


12.8 


0.7020 


6.2 


Mifll 2 


0.69 


12.4 


0.7013 


6.0 


SAffll 3 


0.70 


13.6 


0.7038 


6.7 


JMMU 4 


0.71 


14.5 


0.6993 


7.2 


6 


0.71 


13.9 


0.6992 


6.9 


»M1 6 


0.70 


12.6 


0,7029 


6.2 


Itififll 7 


0.71 


14.5 


0.6994 


7.2 


gffifcl 1 8 ! 


0.71 


14.1 


0.6992 


7.0 


9 


0.70 


13.6 


0.7038 


6.7 




0.69 


12.2 


07009 


5.9 


Jt*WH 


0.68 


11.5 


0.6905 


5.4 




0.68 


11.4 


0.6966 


5.4 


Jt»«3 


0.69 


11.4 


0.6992 


5* 


MR0V4 


0.68 


.11.6 


0.7033 | 


5.5 


tt*«5 


0.70 


10.6 


0.7008 


5.2 




0.70 


11.2 


0.7016 


6.5 




0.69 


11.2 


0.6988 


6.4 ] 



[oi 3 3imii,z7Fi,tzm%frt>wt>fr%£otz. m 
mm i -mm 2 0 <^mmm^mm<o^^- 
s»»*»? ttiftuznmtzimm 1 -mm 1 



[0134] 

%mmmmti^mMmzto^x^mt&?> 
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[0®Offi|i&fftHjn 
0"C&4. 

[H 2 1 a i tc* i o o vmw&uzttm 
[H3 ] 0 1 Lfzmmmt^mmm±^m 

ere* *. 

[05 ] *«W<03t«S^»3ltt»»S:ii^«^l!ra 
0TI>4. 



[06 ] 0 1 fc*Lfc3K«S^<^*M»JB*«t«« 
Srffl0-C'J>4. 

[07 ] 0 1 Lti%mm<r)W.izm<?>9mBmz^? 

i-mmm. 2-*mmm. 

5~*mm. io, n. i 

2, i3, i4 --3Km 2o-&m®mkJsmm®. 
6 \-m&me mutt zmmm. e 2-m& 
mmm&m&m. 6 3-%mm(> mm 

41. 10 0-3tWfilO<0«B4MW«, CE -m E 
-WW, Fl, F2, F3, -*fcflB. F 2 2-** 

#m®2<Dmw. Lio-7J»*, Li2-fEa*, p 

l-***!^ P2-i»8fe*, P3-»«X(4«tt 



[01] 



[02] 



F3 



i : 2 
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10 



Fl 



-55 



I 1 



i 22 
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20 



F3 



F2 

S— 

: r 2lf 



,F1 



3_ 



10 



s 

— E 
CE 



F3 



F2 



F1 



V|J}6(=2) 




PHOO 



[04] 



11 



F3 

F2 



/ 



.F1 
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